###### Strengths and limitations of this study

-   The large register-based datasets were representative of Finnish wage earners and did not have the problem of missing information due to non-response.

-   The data had sufficient statistical power for examining cause-specific sickness absence trends by large industrial sectors within different occupational classes.

-   The rich data included information on various covariates, including education, employment sector, income, time spent in employment and the number of employment episodes.

-   The data lacked information on some potentially important covariates such as health status, lifestyle factors, work exposures and labour market conditions.

-   The sickness absence outcome was based on national data on compensated spells that begin after a period of 10 working days, thereby excluding shorter spells.

Introduction {#s1}
============

The association of low occupational class with a higher likelihood of sickness absence has been established in many European countries.[@R1] The occupational class differences have been particularly large in absences due to musculoskeletal diseases, and smaller but still notable in most other disease groups. In mental disorders, the absence levels have been similar or even higher among lower non-manual employees than among manual workers.[@R2]

In addition to occupational class, industrial sector is closely associated with working conditions and the broader work environment, which affect the ability of an individual to perform in his or her own job. A previous study from Denmark indicated that the risk of long-term sickness absence was higher than average in the healthcare and social services sector and lower than average in the private administration sector, but otherwise the differences between the sectors were small.[@R12] Accordingly, a Norwegian study indicated that the risk of long-term sickness absence was higher among women employed in health and social occupations than among the general female-employed population.[@R13] There may also be an important interplay between occupational class and industrial sector; even within a particular occupational class, the types of jobs may vary considerably between different sectors. Previous population-based findings from Denmark[@R12] and Sweden[@R14] have shown large differences in long-term sickness absence between particular occupational groups. Variation in sickness absence between industrial sectors within different occupational classes nevertheless remains unclear.

From the start of the millennium, Finland and other European countries have experienced two key labour market changes that may have had varying consequences for the health, work ability and illness behaviour of individuals in different occupational classes and industrial sectors. First, particular sectors including manufacturing and construction were hit hard by the economic recession of the late 2000s, whereas other sectors such health and social services were less affected.[@R15] In Finland, the economic recession peaked in 2009. This was the only year in which the change in the gross domestic product (GDP) was negative (−6.5%). A specific feature for Finland was that there was another decline in the GDP growth after 2011. The manufacturing sector was affected the most: the number of wage earners employed in this sector decreased by 9.4% between 2008 and 2009, while the corresponding decrease in the total wage-earner population was 3.8%.[@R16] Second, the labour market has undergone long-term structural changes through which employment in non-manual occupations as well as in the knowledge work and service sectors has increased.[@R16] These economic and structural changes are likely to have been associated with changes in the types of jobs as well as in the work, employment and social conditions of individuals within particular occupational classes and industrial sectors.

Recent economic and structural changes in the labour market may have led to changes in the associations of occupational class and industrial sector with sickness absence. Previous studies from Finland indicated that during recent decades, the overall level as well as occupational class differences in sickness absence have mainly decreased.[@R9] However, the contribution of the recession of the late 2000s to changes in the occupational class differences in sickness absence remains unclear. Moreover, information on trends in sickness absence by industrial sector are altogether lacking. Further, little is known of whether occupational class and industrial sector differences in sickness absence trends can be attributed to longer-term structural changes in the labour market, such as those related to educational attainment, income, private versus public sector employment or other employment patterns. Information on sickness absence trends and their explanations would help identify vulnerable groups in order to prevent work disability and extend working careers.

We used large register-based datasets to examine cause-specific sickness absence trends in 2005--2013 by occupational class and further by industrial sector among the general population of Finnish wage earners while accounting for other socioeconomic factors and employment patterns. We thereby aimed to explore whether occupational class and industrial sector differences in cause-specific sickness absence trends were influenced by changes in the characteristics of the wage-earner population over a period of major economic fluctuations. The more particular research questions are listed below.Do the trends in sickness absence due to all causes, musculoskeletal diseases, mental disorders, neoplasms, circulatory diseases, respiratory diseases or digestive diseases differ between occupational classes?Do the trends in sickness absence due to the two largest disease groups, that is, musculoskeletal diseases and mental disorders, vary between four large industrial sectors within different occupational classes?Are the occupational class and industrial sector differences in cause-specific sickness absence trends influenced by changes over the study period in education, employment sector, income, time spent in employment and the number of employment episodes?

Material and methods {#s2}
====================

Study population {#s2a}
----------------

We used large register-based datasets with 70% nationally representative random samples of the Finnish working-aged population from three cross-sections on the last days of the years 2004, 2007 and 2010. Each of the cohorts was followed up for three calendar years to cover a 9-year study period between 2005 and 2013. The data included information on compensated sickness absences and national pensions obtained from the Social Insurance Institution of Finland, on sociodemographic factors obtained from the Finnish Longitudinal Employer-Employee Data of Statistics Finland, and on employment and earnings-related pensions from the Finnish Centre for Pensions, as also described in our previous study on gender differences in sickness absence.[@R18]

Criteria for being included in the study population were applied separately to each study year. An individual could thus be excluded in 1 year and included in others. We restricted the study population to those aged 25‒59 on the last day of the year preceding the study year. We included individuals who were employed wage earners according to their main economic activity and socioeconomic status and did not receive full pensions (full disability pensions, unemployment pensions, special pensions for farmers or old-age pensions) before the study year. We also required that the study person had an ongoing employment period (in the private sector, in the public sector or in both, but not in self-employment) and did not have an ongoing compensated sickness absence spell at the beginning of the study year. The excluded were subsequently either self-employed (8.7% of the original study population), unemployed (8.0%), retired (14.1%), otherwise non-employed (9.9%) or on sick leave (0.8%). We allowed for non-employment and self-employment later during the study year, adjusting for these factors in the analyses. We nevertheless excluded those who started receiving full pensions (0.2%), emigrated (0.1%) or died (0.05%) during the study year. Finally, we excluded those who did not live in Finland 2 years before the end of the year preceding the study year (0.2%). We did this because we used the population samples from the end of years 2004, 2007 and 2010 to form the study population in years 2005‒2007, 2008‒2010 and 2011‒2013, respectively; since the study population in years 2007, 2010 and 2013 by design lived in Finland 2 years before, we applied the same inclusion criteria for all of the years.

After all exclusions, 74.0% of the remaining individuals were included in the study population in each of the three consecutive years (calculated among those who fit the age range 25‒59 in all 3 years). The final study population consisted of around 1.1 million individuals per study year (online [supplementary table 1](#SP1){ref-type="supplementary-material"}).
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Sickness absence outcome {#s2b}
------------------------

For permanent Finnish residents, sickness absence is compensated by the Social Insurance Institution of Finland after a period of 10 working days that are typically paid by the employer.[@R19] Only sickness absence spells compensated by the Social Insurance Institution are registered at the national level and included in our data. The outcome of this study was therefore based on sickness absence that by definition lasted around two calendar weeks or more. We used repeated dichotomous measures of whether a study person had a new onset of compensated sickness absence in a particular calendar year. The outcome included both full and part-time sickness absence, but in Finland the first onset of work disability typically starts with full sickness absence.

Cause-specific sickness absence was classified according to the 10th revision of the International Classification of Diseases. We examined six large groups separately, including (1) musculoskeletal diseases (diseases of the musculoskeletal system and connective tissue, M00--M99), (2) mental disorders (mental and behavioural disorders, F00--F99), (3) neoplasms (C00--D48), (4) circulatory diseases (I00--I99), (5) respiratory diseases (J00--J99) and (6) digestive diseases (K00--K93). We did not examine the large disease group consisting of injuries, because absences due to some injuries, including occupational, traffic and military accidents, are covered by other insurers than the Social Insurance Institution of Finland and therefore not included in our data.

Occupational class and industrial sector {#s2c}
----------------------------------------

Occupational class and industrial sector were based on information measured in the year preceding each study year and categorised according to classifications by Statistics Finland.[@R20] Occupational class consisted of categories (1) upper non-manual, (2) lower non-manual and (3) manual.

Industrial sector included the following categories: (1) manufacturing (manufacturing, mining and quarrying), (2) trade (wholesale and retail trade; repair of motor vehicles and motorcycles), (3) knowledge work (information and communication; financial and insurance activities; real estate activities; professional, scientific and technical activities), (4) human health and social work activities and (5) other (agriculture, forestry and fishing; electricity, gas, steam and air conditioning supply; water supply; sewerage, waste management and remediation activities; construction; transportation and storage; accommodation and food service activities; administrative and support service activities; public administration and defence; compulsory social security; education; arts, entertainment and recreation; other service activities; activities of households as employers; undifferentiated goods-producing and services-producing activities of households for own use; activities of extraterritorial organisations and bodies; industry unknown). This classification was from year 2008. Until 2007, the classification was based on an older version from year 2002, but virtually equivalent main categories listed above could be constructed using a reclassification code provided by Statistics Finland.

When examining industrial sectors within the three occupational classes, we only show results for the four large industrial sectors 1--4. The category 'other' consisted of heterogeneous smaller sectors which could not be examined separately due to small number of events.

Covariates {#s2d}
----------

We examined sociodemographic factors and employment patterns as covariates. Age was divided into 5-year groups. Education and income were based on information measured in the year preceding each study year. Education consisted of categories (1) higher tertiary (Master's or equivalent level, or higher), (2) lower tertiary (Bachelor's or equivalent level), (3) secondary and (4) primary. Tertiary education was divided into two levels, because the proportion of those with higher tertiary education in particular increased during the study period (online [supplementary table 1](#SP1){ref-type="supplementary-material"}). Income consisted of both wage and capital income of the individual. It was inflation corrected and then divided into quintiles across the study years.

Employment patterns were measured during each study year. Employment sector was classified as (1) private, (2) public, (3) private and public and (4) transition to self-employment. Time spent in employment was divided into (1) full year, (2) 200--364 days and (3) 1--199 days. The cut-point of 200 days was arbitrarily chosen to define those who were employed most of the year. The number of employment episodes was divided into (1) one, (2) two and (3) three or more.

Statistical methods {#s2e}
-------------------

We used generalised estimation equations (GEE) based on repeated logistic regression to estimate the annual risk of having a new onset of compensated all-cause and cause-specific sickness absence in 2005--2013. The GEE models account for the within-individual correlation between repeated measurements in the three different samples followed up during periods 2005--2007, 2008--2010 or 2011--2013.

Using margins derived from the logistic GEE models, we plotted trajectories of estimated proportions (‰) of employees with sickness absence including interactions of occupational class and industrial sectors within the occupational classes with categorical year. Estimated proportions demonstrate the magnitude and direction of changes in the level of sickness absence among different groups, which would not be revealed solely on the basis of information on changes in the differences between the groups. Analyses of occupational class differences were performed in each of the six disease groups. Analyses of differences between industrial sectors within the different occupational classes were performed in the two largest disease groups, that is, musculoskeletal diseases and mental disorders. We adjusted for the annually measured covariates holding them at their mean level when plotting the trajectories.

Derived from the same GEE models, we also calculated relative differences between industrial sectors within the different occupational classes. We used those employed in the knowledge work sector as the reference group, for which the OR of sickness absence was held at 1.00 in each year.

We pooled men and women, adjusting for gender in the analyses. Even though the overall level of sickness absence was much higher among the female than the male study population, changes over time were relatively similar among the genders especially after accounting for their differential occupational and sectoral distributions.[@R18]

Results {#s3}
=======

Characteristics of the study population {#s3a}
---------------------------------------

Over the study period between 2005 and 2013, the proportion of manual workers decreased especially in the manufacturing sector, but also in the health and social work sector ([table 1](#T1){ref-type="table"}). The proportion of non-manual employees increased. Among upper non-manual employees, the increase was largest in the knowledge work sector. Among lower non-manual employees, the proportion increased in the health and social work sector and decreased in the manufacturing sector. Annual distributions of the study population by all background characteristics are presented in online [supplementary table 1](#SP1){ref-type="supplementary-material"}. Average distributions over the whole study period are presented also separately for those employed in different industrial sectors within different occupational classes in online [supplementary table 2](#SP1){ref-type="supplementary-material"}.

###### 

Annual distribution (%) of the study population over the study period by industrial sectors across different occupational classes

  Occupational class        Year                                                            
  ------------------------- ------- ------- ------- ------- ------- ------- ------- ------- -------
  Upper non-manual          24.3    25.2    25.4    25.6    26.4    26.9    25.8    26.0    26.1
   Manufacturing             3.1     3.3     3.5     3.5     3.7     3.6     3.5     3.5     3.3
   Trade                     1.3     1.5     1.5     1.5     1.5     1.5     1.3     1.3     1.3
   Knowledge work            5.4     5.6     5.8     6.0     6.2     6.3     6.3     6.4     6.2
   Health and social work    2.9     2.9     2.9     2.9     3.0     3.1     3.1     3.2     3.3
   Other                     11.6    11.9    11.8    11.8    12.0    12.4    11.6    11.7    11.9
  Lower non-manual          40.8    40.2    40.2    40.4    40.7    41.3    42.7    42.7    43.1
   Manufacturing             4.4     4.0     4.0     4.0     3.9     3.7     3.5     3.4     3.4
   Trade                     7.5     7.5     7.5     7.5     7.7     7.8     8.0     8.0     7.9
   Knowledge work            6.0     5.8     5.7     5.9     5.8     5.8     5.9     6.0     6.2
   Health and social work    11.6    11.7    11.9    12.0    12.4    12.9    12.9    13.2    13.5
   Other                     11.3    11.2    11.1    10.9    10.9    11.1    12.4    12.2    12.1
  Manual                    34.9    34.6    34.3    34.0    33.0    31.9    31.5    31.4    30.9
   Manufacturing             12.5    12.3    12.1    11.9    11.3    10.3    10.3    10.2    9.8
   Trade                     2.3     2.2     2.2     2.2     2.2     2.1     2.2     2.1     2.2
   Knowledge work            1.1     1.1     1.0     1.0     1.0     1.0     0.9     0.9     0.8
   Health and social work    2.3     2.2     2.1     2.0     1.9     1.8     1.8     1.6     1.6
   Other                     16.7    16.8    16.9    16.9    16.6    16.7    16.5    16.6    16.5
  Total                     100     100     100     100     100     100     100     100     100

Sickness absence trends by occupational class {#s3b}
---------------------------------------------

Upper non-manual employees had the lowest and manual workers the highest overall level of sickness absence ([table 2](#T2){ref-type="table"}). Among the total study population, the age-adjusted and gender-adjusted proportion of employees with any sickness absence decreased from 127.6‰ in 2005 to 108.6‰ in 2013. Until 2009, the annual decrease was largest among manual workers. Between 2009 and 2010, sickness absence increased, but only among manual workers and lower non-manual employees. After 2010, the decrease in sickness absence continued. Overall, the decrease in sickness absence was smallest among lower non-manual employees.

###### 

Age-adjusted and gender-adjusted estimated annual proportion of employees with a new onset of all-cause sickness absence (‰ and 95% CI) and the annual change (%) over particular years by occupational class

  Year              Occupational class                                                      
  ----------------- --------------------- ------------------------ ------------------------ ------------------------
  2005              80.8 (79.8 to 81.8)   120.4 (119.5 to 121.3)   168.6 (167.4 to 169.8)   127.6 (127.0 to 128.3)
  2006              79.6 (78.6 to 80.6)   121.4 (120.5 to 122.3)   168.6 (167.3 to 169.8)   127.4 (126.8 to 128.1)
  2007              78.6 (77.6 to 79.6)   118.6 (117.7 to 119.5)   166.0 (164.8 to 167.2)   124.9 (124.3 to 125.5)
  2008              75.4 (74.4 to 76.3)   115.6 (114.7 to 116.4)   157.7 (156.5 to 158.9)   119.6 (119.0 to 120.2)
  2009              72.8 (71.9 to 73.8)   112.2 (111.3 to 113.1)   146.2 (145.0 to 147.4)   113.5 (112.9 to 114.1)
  2010              72.9 (71.9 to 73.8)   115.2 (114.3 to 116.1)   152.0 (150.7 to 153.2)   116.1 (115.5 to 116.7)
  2011              70.8 (69.9 to 71.7)   112.2 (111.3 to 113.1)   147.6 (146.3 to 148.8)   112.9 (112.3 to 113.5)
  2012              67.3 (66.4 to 68.2)   108.9 (108.0 to 109.8)   143.3 (142.1 to 144.5)   109.1 (108.5 to 109.7)
  2013              67.5 (66.6 to 68.4)   108.8 (107.9 to 109.6)   142.1 (140.9 to 143.3)   108.6 (108.0 to 109.2)
  Annual % change                                                                           
   2005--2009       −2.5                  −1.7                     −3.3                     −2.8
   2009--2010       0.1                   2.7                      4.0                      2.3
   2010--2013       −2.5                  −1.9                     −2.2                     −2.2

The occupational class differences in sickness absence varied by disease group in terms of both the overall level and time trends ([figure 1](#F1){ref-type="fig"}). In terms of the overall level, the differences were particularly large in musculoskeletal diseases ([figure 1A](#F1){ref-type="fig"}) and negligible in neoplasms ([figure 1C](#F1){ref-type="fig"}). In mental disorders ([figure 1B](#F1){ref-type="fig"}), the level was highest among lower non-manual employees.

![Estimated annual proportion of employees with a new onset of cause-specific (A--F) sickness absence (‰) by occupational class. The panels are presented in different scales; model 1 (M1): adjusted for age and gender; model 2 (M2): adjusted for age, gender, education, industrial sector, employment sector, income, time spent in employment and the number of employment episodes; p values for the interaction between occupational class and year: (A) M1: 0.000, M2: 0.000, (B) M1: 0.000, M2: 0.000, (C) M1: 0.099, M2: 0.100, (D) M1: 0.035, M2: 0.041, (E) M1: 0.000, M2: 0.000, (F) M1: 0.021, M2: 0.165.](bmjopen-2017-019822f01){#F1}

In terms of trends, the decrease in absences due to musculoskeletal diseases ([figure 1A](#F1){ref-type="fig"}) was mainly restricted to manual workers, leading to decreasing class differences particularly until 2009. In mental disorders ([figure 1B](#F1){ref-type="fig"}) and digestive diseases ([figure 1F](#F1){ref-type="fig"}), the decrease in absences was slightly smaller among lower non-manual employees than among the other classes. In respiratory diseases ([figure 1E](#F1){ref-type="fig"}), the overall decreasing trend was interrupted by an increase in absences between 2007 and 2011, most notably so among lower non-manual employees. In circulatory diseases ([figure 1D](#F1){ref-type="fig"}), absences decreased over the study period with no clear differences between the classes. In neoplasms ([figure 1C](#F1){ref-type="fig"}), the changes over time were relatively small.

Adjustment for other socioeconomic factors and employment patterns attenuated the occupational class differences in sickness absence levels, but it had little effect on the varying trends between the classes ([figure 1](#F1){ref-type="fig"}, model 2 compared with model 1).

Sickness absence trends by industrial sectors within occupational classes {#s3c}
-------------------------------------------------------------------------

We examined age-adjusted and gender-adjusted (online [supplementary figure 1](#SP1){ref-type="supplementary-material"}) as well as fully adjusted ([figure 2](#F2){ref-type="fig"}) annual proportions of cause-specific sickness absence by industrial sectors within the three occupational classes. Although adjustment for socioeconomic factors and employment patterns attenuated the industrial sector differences in the overall absence levels, it had little influence on the varying trends ([figure 2](#F2){ref-type="fig"} compared with online [supplementary figure 1](#SP1){ref-type="supplementary-material"}). All further results are therefore based on the fully adjusted models.

![Estimated annual proportion of employees with a new onset of sickness absence due to musculoskeletal diseases and mental disorders (‰) by industrial sector among (A--B) upper non-manual employees, (C--D) lower non-manual employees and (E--F) manual workers. The panels are presented in different scales; adjusted for age, gender, education, employment sector, income, time spent in employment and the number of employment episodes; p values for the interaction between industrial sector and year: (A) 0.550, (B) 0.053, (C) 0.014, (D) 0.001, (E) 0.000, (F) 0.000.](bmjopen-2017-019822f02){#F2}

Among upper ([figures 2A,B and 3A,B](#F2 F3){ref-type="fig"}) and lower ([figures 2C,D and 3C,D](#F2 F3){ref-type="fig"}) non-manual employees, the overall level of sickness absence due to both musculoskeletal diseases and mental disorders was highest in the health and social work sector. Among manual workers, the absence level in musculoskeletal diseases ([figures 2E and 3E](#F2 F3){ref-type="fig"}) was highest in the manufacturing sector, whereas in mental disorders ([figures 2F and 3F](#F2 F3){ref-type="fig"}) there was no consistent variation between the sectors.

![Annual risk (ORs and their 95% CIs) of having a new onset of sickness absence due to musculoskeletal diseases and mental disorders by industrial sector (OR=1.00 for the knowledge work sector in each year) among (A--B) upper non-manual employees, (C--D) lower non-manual employees and (E--F) manual workers. Adjusted for age, gender, education, employment sector, income, time spent in employment and the number of employment episodes; p values for the interaction between industrial sector and year: (A) 0.550, (B) 0.053, (C) 0.014, (D) 0.001, (E) 0.000, (F) 0.000.](bmjopen-2017-019822f03){#F3}

Among lower non-manual employees ([figure 2C](#F2){ref-type="fig"}) and manual workers ([figure 2E](#F2){ref-type="fig"}), the decrease in absences due to musculoskeletal diseases was smaller in the trade sector than in the other sectors. As a result, the excess risk in the trade sector compared with the reference group of knowledge work increased over the study period ([figure 3C,E](#F3){ref-type="fig"}). The temporary decrease in absences due to musculoskeletal diseases around year 2009 was particularly large among manual workers ([figure 2E](#F2){ref-type="fig"}) in the manufacturing sector, which led to a temporary decrease in the excess risk found in this sector ([figure 3E](#F3){ref-type="fig"}). Also in mental disorders, there were corresponding but smaller temporary decreases around year 2009 in the manufacturing sector among lower non-manual employees ([figures 2D and 3D](#F2 F3){ref-type="fig"}) and manual workers ([figures 2F and 3F](#F2 F3){ref-type="fig"}). Furthermore, there was no decrease over the study period in absences due to mental disorders among upper non-manual employees ([figure 2B](#F2){ref-type="fig"}) in the manufacturing sector. The absence level was originally lowest in this sector, but by the end of the study period, the reduced risk compared with the reference group of knowledge work disappeared ([figure 3B](#F3){ref-type="fig"}). Otherwise, the differences in sickness absence between industrial sectors remained relatively stable over the study period.

Discussion {#s4}
==========

We used large register-based datasets on the general population of Finnish wage earners in order to provide novel information on occupational class and industrial sector differences in cause-specific sickness absence trends. We accounted for the potential influence of changes in other socioeconomic factors and employment patterns on the varying trends. Although both occupational and sectoral differences in sickness absence have been previously examined,[@R1] our study is, to our knowledge, the first one to examine differences in sickness absence between industrial sectors within particular occupational classes.

We found that the proportion of employees with sickness absence lasting more than 10 working days generally decreased between 2005 and 2013 in all of the examined occupational classes. All in all, the change was smallest among lower non-manual employees. Upper non-manual employees had the lowest and manual workers the highest overall level of sickness absence. The occupational class differences in the overall absence levels were particularly large in musculoskeletal diseases. In this disease group, the decrease in absences nevertheless restricted to manual workers, leading to a reduction in the class differences over time. In mental disorders, in contrast, the absence level was highest and the decrease over time smallest among lower non-manual employees. This led to increasing class differences over time. Also in respiratory and digestive diseases, the decreases over time were smallest among lower non-manual employees. In circulatory diseases, absences decreased in all occupational classes, whereas in neoplasms, the changes over time where altogether small.

Looking at the two largest disease groups, that is, musculoskeletal diseases and mental disorders, we found further variation in sickness absence between four large industrial sectors despite the fact that these were examined within particular occupational classes. Among non-manual employees, the overall absence levels were highest in the health and social work sector. Among manual workers, the level in musculoskeletal diseases was highest in the manufacturing sector, where a notable temporary decrease in absences nevertheless occurred during the peak of the economic recession in 2009. Among manual workers and lower non-manual employees, the decrease in absences due to musculoskeletal diseases was smallest in the trade sector.

The contribution of the recession of the late 2000s to changes in the occupational class differences in sickness absence has not been clear. A previous study on municipal employees in the 1990s indicated that occupational class differences in the number of new all-cause sickness absence spells lasting over 3 days were smaller in the recession years than in the following period of economic growth.[@R3] Accordingly, we found that the class differences were smallest in 2009, that is, during the peak of the more recent economic recession. Moreover, we found that changes in the class differences around the time of the recession were largest in musculoskeletal diseases. We also found that the temporary sharp decline in absences in 2009 was most pronounced among manual workers employed in the manufacturing sector. This was the group in our data for which employment decreased most around the time of the recession. In addition to decreases in musculoskeletal morbidity and physically demanding work, it is thus likely that the recession itself was a driving factor behind the decline in sickness absence, especially among manual workers employed in the manufacturing sector. Employees who were strongly affected by labour market insecurity and the threat of unemployment may have been less willing to be absent from work despite their health problems.[@R1] It is also possible that during the recession, affected groups of employees had stronger ill-health-related selection out of employment.[@R24] The decline in sickness absence during the recession could thus have been attributable to excess employment exit among individuals with a higher likelihood of sickness absence.[@R27]

Our finding on the smaller decrease among lower non-manual employees in sickness absence due to mental, respiratory and digestive diseases was not explained by changes in the distribution of factors that were measured in this study, including education, income and employment patterns. The smaller decrease in sickness absence among lower non-manual employees may therefore have been related to unobserved unfavourable changes in their work environment such as increased psychosocial demands during the period of economic downturn. It may also have been related to labour market changes that reduced sickness absence in the other two occupational classes. However, according to previous findings from Finland, trends in job quality appear to have been relatively similar between occupational classes over our study period.[@R28] Other findings nevertheless indicated polarisation in the labour market of Finland and other Nordic countries between the mid-1990s and mid-2000s, which was interpreted as partly relating to technological advances in the period. The proportion of occupations at both the top and the bottom ends of the wage distribution increased: engineering professionals and other professionals at the top level and personal and protective services at the bottom level became more common. Accordingly, the proportion of occupations at the intermediate level of the wage distribution decreased mainly due to a reduction in office clerks, that is, routine non-manual employees.[@R29] Corresponding changes may have occurred in our study period and affected the job distributions within the occupational classes. A further notable change in the Finnish labour market is that the proportion of employees performing distant work increased from 10% in 2003 to 20% in 2013.[@R30] This may have contributed to the decrease in sickness absence among particular groups of employees. It is likely that upper non-manual employees are more able to perform distant work while being ill than lower non-manual employees or manual workers.

The generally higher absence levels that we found in the health and social work sector are in accordance with previous studies.[@R12] Findings from Norway indicated that the higher risk of sickness absence among those employed in health and social occupations was largely explained by their unfavourable psychosocial and physical working conditions.[@R13] A Finnish study also showed that employees in the combined sector of education, health and social work had poorer health in terms of a higher risk of hospitalisation compared with those in other sectors. This applied to various disease groups, including musculoskeletal diseases and mental disorders. Furthermore, the risk of hospitalisation at least due to musculoskeletal diseases was higher in the manufacturing sector than in the trade and knowledge work-related sectors.[@R31] The present study adds to the literature by indicating that the higher level of sickness absence in the health and social work sector compared with other sectors was generally found in both musculoskeletal diseases and mental disorders. However, our novel findings further indicated that this sector difference was only found among non-manual employees. Among manual workers, the absence level in musculoskeletal diseases was highest in the manufacturing sector.

Our study also indicated that the differences in sickness absence between industrial sectors within the occupational classes were relatively stable since the mid-2000s. Exceptions included the above discussed temporary fluctuations around 2009 and the smaller decrease in absences due to musculoskeletal diseases in the trade sector compared with other ones within the lower classes. The more unfavourable trends of the trade sector were not explained by changes in the distribution of any of the measured socioeconomic factors and employment patterns. More research is needed to determine whether, for example, changes in working conditions or types of jobs within the trade sector contributed to the trends.

Overall, our findings indicated that the occupational class and industrial sector differences in sickness absence trends largely depended on the disease causing work disability. In musculoskeletal diseases, the changes over time varied most. Musculoskeletal diseases may be considered as work related and their diagnoses are often symptom based. Changes in the work or economic conditions may have affected how particular groups of employees cope with their symptoms and behave while being ill. In other causes such as circulatory diseases, the decrease in absences was more consistent across the classes, which may have been related to equality in terms of decreased morbidity and improved treatment.

The strengths of this study included nationally representative samples of the Finnish population and register-based datasets that did not have the problem of missing information due to non-response. The rich data comprised longitudinal information on employment and sociodemographic factors as well as on sickness absence and its diagnostic cause. Furthermore, the very large samples allowed us to examine cause-specific sickness absence between industrial sectors within different occupational classes, thereby capturing occupational groups with relatively similar types of jobs. Our findings may be generalisable to countries in which the manufacturing sector in particular was affected by the recession of the late 2000s and in which also the sickness benefit system is relatively generous.

There were nevertheless also certain limitations. Our outcome measure was based on national data on compensated sickness absence spells that begin after a period of 10 working days. Sickness absence spells that did not exceed 10 working days were therefore not covered. Moreover, our outcome measure was based on new onset of sickness absence. The predictors of sickness absence might be different when examining, for example, the occurrence of short-term spells, the number of spells of different lengths or the total number of absence days.[@R32]

Although our results indicated that other socioeconomic factors and employment patterns partly explained the occupational class and industrial sector differences in the overall level of cause-specific sickness absence, they did not appear to explain the varying trends. Factors that were not measured in this study, such as changes in health, lifestyle, work exposures and labour market conditions, were therefore likely to have contributed to the differences in the trends. Sickness absence trends may have been affected also by changes in national sickness insurance legislation aiming at enhancing work participation.[@R37]

It should be noted that the recession might have led to a larger health inequality between the employed and non-employed populations than between the different socioeconomic groups among the employed. Focusing on sickness absence among an employed population may therefore not have revealed some of the potential effects of the recent economic recession on health and health inequalities.[@R40]

Conclusions {#s5}
===========

The proportion of wage earners with sickness absence lasting more than 10 working days decreased in Finland between 2005 and 2013 in all occupational classes. Overall, the change was smallest among lower non-manual employees. Occupational class differences in sickness absence trends nevertheless varied by disease group. There were notable and relatively stable differences in sickness absence between industrial sectors even when these were examined within particular occupational classes. Moreover, the association between industrial sector and sickness absence varied across the occupational classes. At the time of the economic recession of the late 2000s, there was a temporary decrease in sickness absence due to musculoskeletal diseases specifically among manual workers employed in the manufacturing sector, that is, in a segment of wage earners who are known to have been hit hard by the recession. However, differences in the trends among occupational classes and industrial sectors were not explained by the measured structural changes in other socioeconomic factors or employment patterns. The complex interplay between occupational class and industrial sector should be taken into account when tackling problems of work disability.
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